Abstract -We reported a complete check-list of Vertebrates for the "Tenuta dei Massimi" nature reserve, a protected area well representing a remnant agro-forest heterogeneous mosaic landscape of the "Campagna Romana". Data were obtained from a large original and bibliographic data-set on a large time-span (1991-2012). This reserve represents an area with a high value of species richness when compared to the surrounding metropolitan areas, also including a large number of species of conservation concern at different scales. We obtained evidences for the occurrence of 141 species (one fish, six amphibians, 12 reptiles, 101 birds, 21 mammals). Among them, some species are of conservation concern at European, regional or local scale. Further research should be focused on a set of fragmentationsensitive species to verify the long-term viability of their local small populations [e.g. Hyla intermedia Boulenger, 1882, Bufo lineatus Ninni, 1879, Muscardinus avellanarius (Linnaeus, 1758), Sorex samniticus Altobello, 1926)].
IntROduCtIOn
The "Campagna Romana" surrounding Rome (central Italy) is a landscape with a high historical, ecological and conservation value (e.g., Nibby, 1848; Rotondi, 1962; Celesti Grapow & Fanelli, 1993) . Especially in the last Century, a large number of human-induced disturbances, as land use changes, land reclamation, road building and urbanization, affected the main natural and semi-natural habitat types (oak woods, wetlands and open uncultivated lands) occurring in this historical human-transformed landscape (Celesti Grapow & Fanelli, 1993) . Consequently, the remnant un-transformed habitat fragments have been progressively embedded in an anthropised landscape matrix where progressive extinctions for isolation of many sensitive animal and plant species occurred, with consequent species turnovers in biological communities ("relaxation faunas"; see Gippoliti & Amori, 2006 for a case study in Rome).
The role of remnant green areas in urbanized landscapes has been highlighted with original research, also carried out in Rome (Sorace, 2001) . Recently, many of the natural and semi-natural remnant mosaics occurring in Rome metropolitan area have been included in a network of regional nature reserves where land use change is stopped or limited with positive implications in local conservation of many autochthonous species and communities (Carbone & Frassineti, 2001; Battisti & Gippoliti, 2004) .
In nature reserve management is crucial to obtain information and assess the value of biodiversity in a study area, e.g. starting from taxonomic checklists (Sutherland, 2000) . Therefore, a large research effort aimed to increase the faunal knowledge of these protected areas of Rome has been carried out since the park management plans have been promoted (Bologna et al., 2001 , Sarrocco et al., 2002 . Especially for Vertebrates, in the last decades many further data on the species occurrences have been obtained thanks to an increased field sampling effort of researchers, volunteers, park managers and atlas projects (e.g., Bologna et al., 2000; 2007; Amori et al., 2009; Brunelli et al., 2011; F. Fraticelli, unpublished data) . Nevertheless, although many research have been carried out in the nature reserves located in Rome metropolitan area, general checklists for all classes of Vertebrates are still scanty (e.g. Crucitti et al., 2013) .
N o n -c o m m e r c i a l u s e o n l y
In this work we reported a complete check-list of fauna at Vertebrates for a protected area well representing a remnant habitat mosaic of the "Campagna Romana" landscape ("Tenuta dei Massimi" nature reserve). This check-list has been obtained from a large data-set provided by a wide number of volunteers and researchers spanning two decades. In this work we also provided more specific information on the status of single species at local scale useful for future strategies and actions promoted by the Park Agency managing this area.
mAtERIAls And mEthOds
The "Tenuta dei Massimi" nature reserve (TMNR) is located in the Western suburban area of Rome (central Italy; 41°50' Lat N, 12° 23' Long E; Tav. IGMI 149 I SE "Roma Ovest"). This reserve is 774 ha wide and include a landscape mosaic mainly composed by cultivated areas (56 %) and oak wood patches (18%; ranging from 0.1 to about 20 ha in size) belonging to private estates and public lands (Tenuta della Torretta Massimi, T. della Pisana, T. della Brava, T. Somaini, Bosco dell'Infernaccio). In the neighbouring there are other protected areas ("Valle dei Casali" nature reserve, "Acquafredda" nature reserve). Oak wood patches belong to the following plant associations (Fanelli & Bianco, 2007) (Fanelli & Bianco, 2007) .
Some small streams with hygrophilous vegetation (Salix sp., Populus sp., Arundo donax) are present in the study area (Fosso della Magliana, F. della Maglianella, F. dei Mattei, F. di Brava, F. di Bravetta; Fanelli & Bianco, 2007) . Further details on the local climate (Colle del Sole meteorological station) are in Montinaro & Cancellieri (2002) . Data on flora and vegetation are in Anzalone (1986), Fanelli & Celesti Grapow (1994) , Testi & Lucattini (1994) , Celesti Grapow (1995) , Blasi (2001) , Fanelli (2002) , Montinaro & Cancellieri (2002) . Data on geology and soil types are available in Bellotti et al. (1993) , Marra & Rosa (1995) , Downgiallo et al. (1997) , Ventriglia (2002) and Arnoldus-Huyzendveld (2003) . For a local historical arrangement, see Venditti (1992) .
mEthOds
We sampled and cumulated all the original information (field notes), bibliographic references and atlas data-set on Vertebrates species occurring in TMNR (and immediately surrounding areas, with a buffer about 1-km wide) from 1991 and 2012, obtaining a check-list for each systematic class (Pisces, Amphibia, Reptilia, Aves, Mammalia).
Data from literature were obtained from the following bibliographic sources (in chronological order): Cignini & Zapparoli, 1992; Buscemi et al., 1995; Borlenghi, 1996; Cignini & Zapparoli, 1996; Battisti et al., 1998a; Battisti et al., 1998b; Salvati & Manganaro, 1999; Battisti, 2001; Bologna et al., 2001; Bologna et al., 2003; Montinaro & Cancellieri, 2002; Sarrocco et al., 2002; Castaldi & Guerrieri, 2003; De Giacomo et al., 2003; Panuccio & Canale, 2003; Battisti & Zocchi, 2004; Volpes et al., 2004; Zapparoli et al., 2004; Zocchi & Battisti, 2004; Zocchi et al., 2004; Panuccio, 2005; Pitzalis et al., 2005; Celauro & Battisti, 2006; Amori et al., 2009; Castaldi & Guerrieri, 2009; Battisti, 2011; Borlenghi, 2013 . For birds, we also obtained original information by unpublished sources and thematic mailing lists (GroB!, SROPU, wintering atlas project of Rome, regional mammal atlas, Strix aluco project -Ente Romanatura).
Many other local data on small mammals has been also obtained thanks to Tyto alba pellets collected in some sites of TMNR (Buscemi et al., 1995; Volpes et al., 2004; Celauro & Battisti, 2006) .
We also critically compared data obtained for TMNR with the occurrences in the neighbouring areas (10×10 km grid unit from regional and provincial atlases: Bologna et al., 2000; Bologna et al., 2007; Amori et al., 2009; Brunelli et al. 2011) .
We reported for each species their conservation status at European (birds: 79/409/CEE and 147/2009/CE "Bird" Directives; Vertebrates species excluding birds: 92/43/CEE "Habitat" directive) and national level (Bulgarini et al., 1998; LIPU & WWF, 1999; Calvario et al., 2008) . For birds we reported their local phenology (Brunelli & Fraticelli, 2010) , highlighting their breeding in TMNR.
We followed the taxonomic nomenclature proposed, for Pisces by Kottelat & Freyhof (2007) , for Amphibia by Lanza et al. (2007) , for Reptilia by Corti et al. (2010) , for Aves by AERC TAC (2003; see also Fracasso et al., 2009 and Zapparoli, 2011 , for the domestic form of Columba livia J.F.Gmelin, 1789) and, for Mammalia, by Boitani et al. (2003) and Amori et al. (2008) .
REsults
Pisces. We obtained evidences only for introduced individuals of a species, Gambusia hoolbrooki (Girard, 1859; Ciprinodontiformes, Poeciliidae), sampled in a fountain near Torretta Massimi.
Amphibia. We obtained evidences for six species of amphibians occurring in small ephemeral or stable ponds of TMNR (Tab. 1). Among them, four species results of conservation concern.
Reptilia. For reptiles, we obtained evidences for 12 species (six of conservation concern; Tab. 1). Tab. 1 -Check list of amphibians (Amphibia) and reptiles (Reptilia) occurring in the "Tenuta dei Massimi" nature reserve (Rome, central Italy). "Habitat" Dir.: the number of Annex (II, IV) of "Habitat" 92/43/ CEE Directive is reported (Sindaco et al., 2006; Calvario et al., 2008) ; red list: inclusion in IUCN or Italian Red lists is reported (Bulgarini et al., 1998: DD: data deficient) . Nomenclature by Lanza et al. (2007) for amphibians and Corti et al. (2010) for reptiles.
Order/FAMILY/species
"Habitat" Dir. Aves. In the TMNR we obtained cumulative data for 101 bird species (among them 63 are breeding or probably breeding species A. Cardillo, M. Cento, S. Hueting, F. Fraticelli, unpublished data) . Among the alien species, Acridotheres tristis (Linnaeus, 1758) has been observed in the neighbouring suburban areas (Cignini and Zapparoli, 1996; M. Pitzalis, unpublished data) .
Italian red list

AmPhIBIA
Mammalia. -Among mammals, we obtained cumulative data for 21 species. Among them, four species of bats and one recently introduced rodent species: Myocastor coypus (Molina, 1782). Seven species are of conservation concern (Tab. 3).
dIsCussIOn
The TMNR represents a remnant agroforest heterogeneous landscape with a high value of species richness when compared to the surrounding metropolitan area, including a large number of species of conservation concern at multiple scale.
Among fishes, no one sampling were carried out in larger streams of TMNR and, although the water quality is very low in the larger ones (e.g., Fosso della Magliana), is probable that some species may occur near the confluence of the Tiber river (about 1 km from the Southern edge of the TMNR). The only species observed, the mosquitofish Gambusia holbrooki (Girard, 1859), largely occurring in the Campagna Romana landscape at least from Sixty's (e.g., Valenti, 1964; Stella et al., 1984) , has been introduced for sanitary purpose (Ronchetti, 1968) . Further research are requested for this group.
Amphibians are well represented in TMNR. All the species result very localized and, probably, locally declining for isolation of their populations (Bologna et al., 2003) . Moreover the species are vulnerable by a large set for human-induced threats: we occasionally have observed a large number of individuals crossing roads in the reserve and their surrounding: e.g., in Bufo bufo (Linnaeus, 1758) and Bufo lineatus Ninni, 1879, so being vulnerable to road killing. lin, 1789) and Emys orbicularis (Linnaeus, 1758), both occurring in the surrounding areas (Bologna et al., 2003) . The only records of the first species was an anatomic remains, probably belonging to an introduced individual (near via della Pisana). Further research focused on snakes should be carried out: some of species belonging to this group occur in the neighbouring areas: e.g., Coronella girondica (Daudin, 1803) has been observed near TMNR (Vigna Taglianti in Bologna et al., 2003 ; see also Bologna et al., 2000) .
CHECK-LIST OF VERTEBRATES IN THE "TENUTA DEI MASSIMI" NATURE RESERVE WITH SOME REMARKS ON LOCAL CONSERVATION PRIORITIES
Among birds, we obtained data for a large number of species cumulated over a large time span. Breeding birds represent an important component (about 64% in species number). , estimated for TMNR a mean species richness of 57 breeding species (range at regional level: 37-83; index of ornithological value = 10.2; range: 3.6-44.3), so showing an intermediate value when compared to the system of protected areas of Latium. A large set of species is included among the lists of conservation concern at European and national scale (LIPU & WWF, 1999; Calvario et al., 2008 ; see also Calvario et al., 2011) .
At single species level, the study area host a small breeding colony of Milvus migrans (Boddaert, 1783), the only one inside in the suburban area of Rome (Borlenghi, 1996; Battisti & Cignini, 1997; Battisti et al., 2001; Battisti et al., 2003; Battisti & Zocchi, 2004; Zocchi & Battisti, 2004; Zocchi et al., 2004) . This colony utilize the surrounding areas (Malagrotta, Tiber river) as trophic site (De Giacomo et al., 2003 , Panuccio & Canale, 2003 . Moreover, TMNR host an assemblage of sedentary breeding or migrant birds linked to mature forests and agro-forest landscapes, including species of local ecological interest and conservation concern : among them, Accipiter nisus (Linnaeus, 1758)(see Battisti, 2011) , Otus scops (Linnaeus, 1758), Cuculus canorus Linnaeus, 1758, Upupa epops Linnaeus, 1758, Picus viridis Linnaeus, 1758, Dendrocopos major (Linnaeus, 1758), Oriolus oriolus (Linnaeus, 1758). All these species are relatively very localized and with "patchy" populations inside the metropolitan area of Rome (Battisti & Fraticelli, 2005) . Salvati & Manganaro (1999) locally showed a high linear density of Dedrocopos major in the Torretta Massimi Quercus suber oak wood and in the Infernaccio mixed oak wood when compared to other sites of Latium.
Among mammals, TMNR hosts mammal species that are very localized in Rome metropolitan area as Muscardinus avellanarius (Linnaeus, 1758), Sorex samniticus Altobello, 1926 and Meles meles (Linnaeus, 1758) (Zapparoli et al., 2004) .
Muscardinus avellanarius is a rodent that locally has been observed, directly, both in winter and in breeding period with individuals and nests. Between 1997 and 2004 inside the Infernaccio, and Sughereta Somaini oak wood fragments, we obtained evidences for 12 nests located on Clematis vitalba, Rosa sempervirens, Rubia peregrina, Asparagus sp., Cornus sp., Ulmus sp., Rubus sp., Smilax aspera. Locally, this species was also preyed by Tyto alba (Celauro & Battisti, 2006) . However, this small rodent may occur in TM-NR probably with small-sized sub-populations, highly vulnerable for the isolation of the remnant oak wood fragments embedded in a largely urbanized matrix (metropolitan Rome area). Further research focused on this fragmentation-sensitive species (e.g., Bright & Morris, 1996 and the reviews in Mortelliti et al., 2010 and Spinozzi et al., 2012) are necessary to verify if these small populations are viable and if they are spatially structured as a meta-population. Among terrestrial mammals (excluding Chiroptera), this species represent the highest local conservation priority.
Sorex samniticus, although largely diffused in central Italy and in the 'Campagna Romana' (Amori et al., 2009 ) is here present with the only known populations included in the suburban metropolitan area (Zapparoli et al., 2004) . This species is linked to forest habitats and shows a sensitivity to forest fragmentation and isolation (e.g., Mortelliti et al. 2007 ; review in Mortelliti et al., 2010) .
TMNR is the only nature reserve sited in Rome that include Meles meles among mammals. The badger is a moderately fragmentation-sensitive species (van de Zande et al., 2007; Mortelliti et al., 2010) and there are field evidences that an extensive road network may be perceived as barrier to dispersal (e.g., Clarke et al., 1998; Van der Zande et al., 2007; Battisti et al., 2012) . The first sighting of this species in TMNR was obtained by road killing of an individual and probably this is locally the main threat acting on this species and on others, here commonly occurring, as Erinaceus europaeus Linnaeus, 1758 and Vulpes vulpes (Linnaeus, 1758). The only available record of Martes foina (Erxleben, 1777) (2011, pers. obs.) should be confirmed and has not been included in checklist.
Analogously to mustelids, represented by only one species, research on bats (Chiroptera) should be implemented for this area because the only data available (four species; Amori et al., 2009 ) may represent an underestimation.
As highlighted for other highly fragmented areas of the Campagna Romana (e.g., Cornicolani hilly area; Crucitti et al., 2013) , further research should better focused on the local status of the species of conservation concern in terms of density, dynamics, and spatial distribution in wood patches and mosaics of TMNR, verifying the viability of their remnant populations (Gippoliti & Amori, 2006) : e.g., among mammals, for Muscardinus avellanarius (Linnaeus, 1758) and Sorex samniticus Altobello, 1926; among amphibians, for Hyla intermedia Boulenger, 1882 and Bufo lineatus Ninni, 1879. Moreover, also study at community level should be promoted (e.g., breeding bird structure of assemblages in different habitat types), also considering the role of anthropogenic disturbances as factor of change and species turnover of these remnant "relaxed" communities. Tab. 2 -Check list of birds (Aves) occurring in the "Tenuta dei Massimi" nature reserve (Rome, central Italy). We reported the species conservation concern at European (Dir.: Annex 1, "Birds" 79/409/CEE and 147/2009/CE Directives; Calvario et al., 2008) Tab. 3 -Check list of mammals (Mammalia) occurring in the "Tenuta dei Massimi" nature reserve (Rome, central Italy). The inclusion in the "Habitat" Dir.: Annex IV of "Habitat" 92/43/CEE Directive (Calvario et al., 2008; Amori et al., 2009) and in the Italian red list are reported (Bulgarini et al., 1998 
